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wHH ^^S. y^^^^ ^1: ±7]^ ^ H>olH i3El^lo]>a uVS^l 

fil2-5] ^^1<H1 cfl*>c>^ 7flAl*}-i:]-. ^ ^T^o^ ^ ^Alc^]ofl nflSEl ^^lofl 5^^]-^, 

^^'S *^^<^1 1H1-«^1B ^lae) H€w>o]H ^z^-o^ Si 

£ 3 

(CHEI), A>ol^ oi^^(ssi) 
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w>olH ^3leflol^ ^]^^^^ ^£^1 ^S.^ ^^1 {A byte-operational non-volatile 
semiconductor memory device} 

£ 1^ #Efl 7l#ofl o)-^ a>olE ^5E|e11oi^ H]^^^^^ ^£^1 t^IIss^ ^ 

£ 2^ ^ ^^31 H>olE ^3llEllol>5^ v\]S.^ :^^]6]] cfltb -Eel >i ■i-7>^S« 

£ 3^ ^ ^'^^l 4^ «><^1H .2.11] 511 o]^ wl^lit^^ av^^fl Dfls-el ;3-^icHi cfl^ D]ia.e) 

£ 4a^ £ 3^ A-A'e}^^ ^^tb 7lli^^oi c].^^^! «a ^Al<mo]rl-. 

( ^J8. -^^ofl clltl: ) 

GSL : #5.^ ef"?] LSL : S.^ el-<?l 
WL : eftl BL : ^]B. ^91 

BS : ti><^m ^^ 

300 : 7]:^: 310a, 310b : € <=g^(well region) 
320, 322, 324 : ^^/:E.efl<y SEfe- ^^^51 <=g^ 

331, 333. 336 : 332a. 332b : 
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334 : Dfls.E^ H^^l^Elo^ TflojH 

338 : ^^ E.^^]^^ TflolH^ n]<=>]B. 

<15> ^ ^1^^ w]^^^^ ^^llS- 51 (Non-Volatile Memory. NVM) ^^Hl ^-^S., 

^jo^.^ w>olB ^^leflo] .5^ (byte-operation) ^1*1^^^ ^]S.^ ^^H] ^ojcf. 

<16> WVS^I ^1-2-2^ ^^1^ ^]-^S-^EiSl ^^o] ^cf5)o^:£ cflo]El# Tj]^ JS. 

#*>^ m^^^ ^^^4. wl^^VA^ aVi^fl Dflae] nV^a #(Mask ROM). ol5Xl^(EPR0M) , 

«^1<^13E|#(EEPR0M) ^-2.3. ^ 'U^ ^7]^ o]o]j£\s.^ m-arl ^sfl^^ tjUsc^ 

(flash memory) l-2fl4^ ^1 ^l2)l-(f lash EEPROM) -^^S. 1:114. 

<17> Olol^r)^ :^V^lo^ ItllH t^lSEl ^ioilfe -i-^l-^ij^S. 27flS] H^^1^E^7> S^^Cf. 27fl^ 

H^^l^B]^ wlB iiflasl 'i^ '5d^*>7l ^tb wlH -Jd^ H^^l^BKBit Select Transistor) 
^-1^^1-71 ^tt i^lS-Sl B ^^1 El (Memory Trans istof)olcf . ZLe]^, o]o]ji]^o^ ofl 
B^^lrf^B]^ HS-H^ -g-^^^lM- (erase) Alofl F-N b]^^ o.^ 

<18> tiV^, ^7^^ ^2fl4:| pfls-el ^^1^ ^oll ^j^^ "^It^^o.^ 

■i-'^l ^4. ^Ifif ^ai: dtTl^ #5fl4=l ^is-^l itiiH i>flaEl ^^1-^0.^ I7fl 
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<19> v\]s.2] ^3-^1^ ^2] ^VEfloi] ttj-s^ 'a^(NAND)^2l- i^olCNOR)^-^^ 

random access)7> 1:71-^^ ^^^1 9X^. ^^S., W^^] ^12-^1^ ^S.n. 

^ ^ ^7] aB>s^l ^^11?]: ^AM]^7} ^^^l 

Aioi]£ >^1-ol^ ^ol ^;(fl^t:]-. ^, -^^ A]ofl^ 27H -^-^ S.^ ^^V^ o.^ F-N B-^^i^ 

<2i> ^1]^ 51- <^EflH^ <?1^^ «J-^<^l?i: ih^isq- ^eflo] AVojofl ^^^>7l- ^^71711 t}o^ ^^7} 

^^^o] -^e<^l^i ^^J^]-7l nfl^oil o] Hj-^^ a>o1:e. <?1^^ (Source Side 

Injection, SSI) «J-^ole)-JL£ ^r]-, 
<22> nllasl olAj-o^ cflS^^ ol5l<HlIE S] 7}^] ##7> ^I^o^ , ^;tfl 

^ -§-^ ^<^>7> ^1^21 ^cflslji ojrf. Hl^^A^ T^flie^ ;^^]^ x^jie^ ^].^o:| 

^, MP3-telloH, x:]7]^ ^mM, ^gsc-], PDA ^tii\^ tq^l^ ^^>7l7l^ ^^^J-nfl^lS ^ 

<23> ^]3.^ y'}^^ fflS-elS H]?]^^^ T^]S.^ ^>^12] , tifolE 

:di7l*l-^ i^v^o] $ol ^^s\jL ^v^, i3>o]H i2.2l E|lo]>a(byte-operation) ^1^^^^ v\]s. 
^ ^^1<=H1 cfltb *a ^110/022, 314^ (#-^^7fl«l^ 2002/0114185 A1)<^1 7fl 
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1020030024779 ^^ <^7]-: 2003/12/31 

^^^^ ^^lofl cfls-l-cx^ 7]^t}7]^ ^cf. 

^ ^7}S\^9^ <U <^17> £Al£)Ol Ojc^-. iE^o1]A-l ^AlO.S. ^Al^ 'Vl}o]^ M\]S.€{ 

<25> :£ 1^ #2:^>^, w>olH i^lS.e^ BflS.s] ^ 1:^2]- ti}olH ^^leflo]^ 

tlrcf. ^ 1-^^ 2711S1 H^^l^EKllO, 120)7> ^^S. '^^^<^ 9X^ IwlH ^12-^1 ^ 

87fl# i^tbcf. 27fl^ H^^l^BlCllO, 120)^ H€^l^Bl(110) ^ tije H 

^^1>iEK120)c>14. B^;^lr^iEKllO)fe 711 ^ 9X^^, ^-f H 

SZl^ -^^^ ^ nfli4 >b7l ^ nflofl F-N ^^^o_s, tl:^-. H 

w>o]E ^5Jl5flol>g 1-^^ «l-olE H^^liBl(130)S iE^tbcf. 

<26> w].^ ^o], WjE ^^ H^^liEl(120)^ i^(S)^ ^IS-Sl H^^l^^EKllO)^ 

H^^l^iEi (130)31 ^Bll<?l(D)^ m^i^ll HSU^ (GSU)^l ^^£lJL, wj-ole e^x] 
::?ieK130)^ 4i^(S)^ tifl2.E) H^^l^B] (110)21 7llolH(G)i2l- ^^^cf. 
<27> ulB H^^liE^^(120) ^ «l-o]H B^;^liEKl30)^ TflolH^ n«l^ 

5l-^(WLn)<Hl <^^^o] olcf. ^9l(m.nM^ o]Z]]o] S) 

<H «>olB ^]3L^ wlH 'Jd^ H€^l:^Bl( 120)51- w>olB B.^:^1^E-1(130) 
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<28> ^^7]^ ^7}s\S.7} ^S.^] Dflael ^j-^lfe cf^jq- ^^o] oj^x:^, 

<29> ^;5^, wl-o]E A] in H€^l^Ei(130)<^l ^^><^ wVojE cf^^ tijE ^^s>^ 

7l-^^>H.S, w>o]H ^^^^ c-flolEi# ^71 ^o] 7>^*]-rf. 

<30> ^;5i||, ^7]^ ^S.^ ^^1^ H^ZL^, ^7] ^ E):^ -g-^ Alofl Vl}o]^ ^^^]^ 

-i-^H H^^l:iiEKllO)2] 7llolH(G)<^] -g^^tb 

nf. ^. db>i(s)<^]>H^ ^-a- ^^^oi ^£^1 ^1-^15^ ^A^o\] c^^^^ ^]^]^, 

tt>olE S^^l^EKlSO)^ ^11^^ ^«fl Jll- ^ -g-^^ oV3E^l n|ls.B] ^g-^ls^ 

<31> o].>^ln|o.^ eflolo>o.5^ ^^<^l^i, ^7]-^ OV^^I i3flS.e| ^^1^ ia>olE E^;^1-^E^ 

^1^^1(130)21 ^1]^ -g-^^ ^]3_^ ;g.^loi s.^^ofl 3]^^ol i='l^l^l^ 

tcl-el-^i al-olH ^^ H^^l^^E^dSO)^ ^fl^ ^* 3711 ^lr<>l<^> ^ ^^l^^o] ^1^ ^ 
7l nfl^ol4. 

<32> ^ ^igol ol^j7;^> 7l^^ jl).;^!^ H|.olE ^^S. ;^-l^^ <^1: 4i7l^>^ ^ 

<^1 7>^^>Dl, ji^^5}-7> 7>^t!: 131?)^^^ ^£^1 ^iS-el ^^1^ ^la.el € eflol'^V^* ^1^*> 

<33> ^7lt}- 7l^^ ^21-^11- ^^^^f7l ^t!: ^ ^^HHl n:|-€- a><5lH ^5Eje)|ol>}^ 

ti>:£^fl Diis.ei ^^1^ <2flEia. ^ ^s:) cg«o.^ ^£^1 71:^. ^ 
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^^o_s. 7^7]] Hfl<i£l<H ^E^W c^^6\] Z^-Z^-cq <^ ^ ^ ^fl ^ <^ ^ o] ^A^Sjo] o^^ l^HB 

<34> ^7]^ ^^l^ls] <a ^^^] ^3r>^ ^Mtt ^7]^ l^HH ^1 

Bqfl^liEi7> wll<isi «j-^oi] cfl^H T^^tb ^7\^ lw>o]B Till 2. el H^^l^E.^ 

<35> Aj-y]^ ^^Hl^ ^^ofl sl^>^, ^7lt!: wHH H^^^l^B^sl ^.{1 :ai 

'^i-7lt}- ItiMH i^lsel z^-zj-o^ <^^jt). zj^ ^^sl^H 9X^ ^Mtlr wHB 

H^^l^Bisl :e.3^1«?] -^^^ ^ $X^. zLs^ji, >^7ltb w>oiH -a^ H^^^l 

1«HH ^iS-el H^^^l^E)^ "^g^ ^ '^^S ^Mtl: € '^^<^1 ^^^^<H ^ 

<36> >^V7l^ ^Ajo^jo^ a cl-€- ^7lt!: lti>o]H ^SL^ H^^l^Ei* ^^^^>^ 

<37> ZL^JL, ^7]^ «>olE H^^l^Blol ^fl ^ <^ ^ S.^ lW>o]H Ti1l2.e| H^^l^Bl 

Zl-Z]-ol ^fli^ c^^ol ^o. ^ d # ^ ojlcf. SEt!:. -^-71%!: Eqfl;;^]^^! 

el H^^l^iB] 21-Zl-^ ^51^171^ tiVi^l 7l^sl ^51 c^^ol ^o^ ^ ^Sj. uj- d 
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<38> 4V7ltb ^^l<m^ a ^^<^1 ^^M, l«]-olH ^]3.^ H^^l:±iE-11- 

H^^liE^sl TflolH ^^tb 7>;^m ^11 ^^^/^]2 ^s^^ ^ 

S^^l^vol ^x>^o.s ^i3]s]o] $i7l^4, ^11 -tl:^^, 3.7)7} ^fll 

^ 3.7l:a.cf B.7]7} -^^^9] ;^12 ^s}^ ^ S.o^ 3.7] 

<40> >^i-7l*l: 71 s}^]^ ^^^*>7l ^tl: ^ ^Alc^lofl 9]-^ ti>olH iL3ilEllol^ 

^£^1 ^l£.El ^^]^ 1^^^ w>olE D^iis:) i^^>^ wVi^l 

<4i> nelJi, -a-7l?l: aV£^l nils. El ^>^1^ Iwl-oiH v\]s.^ H^^l^El z^^s^ -^efl<?l 

^7laio.^ <^^£l<^ ^n^^ HlH ^91, w><^lH H^^l^^iElsl ^^^i '^^-t!}- ^7l^^ 

^ <g^s)<H 9X^ cf^^^ IwHB t^lsel H^^l^^iEl z^-z^-o^ Tfl^le :^^o] 

^^Sl^ Cfn^^ Sl-<y ^ «>olH H^^l^E-1^ TflolH ;^^ol o^^tlol ^1- 

cf>-o^ wH:e Alin s^-O]^ ^E^^ ^ SX^^, 1W><^1H i^l2.El S^^l^^E-l 2:^^o\ 

^7l«l- W>olB H^^I^El^ ^^]o] <^^^ ^^^^ ^ ojcf. 
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<42> ^^7\^ ^^]<^]^ 'U ^^V'S, ^^y]^ ^91^ ^^y]^ «><^iH ^^ ^91^ ^^ 

^ 9X^. c^7lAi ^7BS1^ ^^1<^]1-^ ^ ^^^S] 7]^^ A>Aj-ol ^Z]t}jL ^^^>7ll 7fl 

-^l* ^ 9X^^■ ^^JL ^'^7]-d\]7\] ^ A>>a-ol ^ oj^S.^. ^].7) ^^].o^ 

Al^io.^ ^^1^-. i'S^'^] Si^H^i. # ¥^1^ '^^^^^ 7l^>7l ^^l-oi 

^ 7m ^ ^7ll4 A>ololl ^130^ ^o] 7fl7l]^ ^£ 

^cf. ^^Ai ^^]o]i ^^Ai ^^tb -^'^tl: 
<45> £ 2<H1^ ^ ^^<^] w>olE ^s^eflo]^ v\]sL^ 7^^]6\] n}o] 

<46> :£ 2* ^2:*>t3, W>olH ej-^CLSL), ^]<^] 9^^^ lw>olH^ ^1 

-E-el H^^l^Bl(210) ^ w>o]E H^^l>iEi(230)» ^^IsH, ^^tb wV'^lB i^lS-e) 

^S.'i H^-<a(GSL), HjE efolCBL). wj-ojS e)-^(BSL) ^ el-<?l(WL)<^l ^ 

9^^^o] oj,^^ S^oijAi SAl^ i3>olH nflael M-B)-vflcf. 
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<47> a>sq. ^o], M\o]^ v\]s.^ lw>oiE B^^l:iiEK210)7> ^h]^ xi\]s. 

-t 1:^. dt^ el-^(LSLnm) ^ S^^l (230)7> ^ti]^ wj-olH i^lell 

^^l-a 1-^^ ^]SL^ H€^l:iBl(210)^ S.^ ±^ ^9l(lSLr,J<^] ^^S. «i 

^S]^ S.^ 5]-'y(LSLnm)*Hl^ wHH H^;^!^^] (230)JE <?^^£I<H 

^]9lo] "S^^^c-fl. <^1» -i-^H H^^liBl(210) 2^-^^ dt:^(S)sl- a>olH H^^l 

iEK230)^ S.eflol(D)ol <a^:Sx:f. 

<48> ta>o]E B^;^l:^iEK230)S] S£ dii/-B£fl^ <^l^i:fl, ^r^(S)^ #5.^ e)- 

<a(GSL„,)<Hl ^^51 JI, w}olH H^^l:r^Bl(230)^ TflolHCG)^ wj-ojE e^-o] (BSLn)<^l 

m^^l) tilH e^oi(BL^Q i^^l Bl^y ^>4)<Hl oilS-E^ H^^l^Ei (210)3] 7flolH(G) 

^ n«1^1) 5}<el(WLn)oll 
<49> ol<4 :y-^ ^7} ^^1^ i^VojE H€^1^eK230)^ ^efl<?l(D)ol ia>olH oil 

:^^^1^EK210) ^^S] dt>i(S)sq- ^^Slo] ^cf^ ^<=>]^. ^, 
:E^xliEi(230)sl ^efl<y(D)^ 87fl^ B^^l^r^iE] (210)71- i^^^ ^^5l<^ S.^. 

^91(ISL^)^ ^t}c^ oijaLsl H^;^l^El(210) ^i(S)sf <^:^^<^ $X^. , 

x3}o]^ H€^liE| (230)21 ^*><^ ^e.^ ^]S.^ H^^l^E] (210)21 

» ^^l-<il wjE e}.oi o.^ ^cf 

<50 ia>olH DllS.el H^^l^E-ll- ^^^s>^ zj-zl-o^ ^]S.^ B^^liE-]^ F-N e]^^ ^tJ-ilo. 

^^^7]\^ a1.o1:E. «o^^^S. 3}-:g-*l-^ 4i;^>^ ^ ojcf. o] ^oflAl, A>ol 
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^ Ij-^-^^ 2l-i-3r>^ ^7.}'^ ^-^o]]^ oflS-el H€^l^Ei(210)^ 4i^(S) ^ ^2^1^ 

(DM ^Sy]^^ ^ €-S.7> 9X^. =Ls]jL, u\]s.^ H^^liEK2io)si ^^^d\] 

'a^^ ^ 'g^H^Chot electron)oli4 ^ ^(hot hole)-i- ^ja.7> SJcf. 

<5i> -i-7>S1S£.<^l S^^}^, l7l]Sl ti>olE Aiin H^;=^l^Bl(230)-i- ^^}'^ 

^ luVojE v\]s.^ ^ z|z]-o] Dflae^ H^^1^eK210)^ ^^^^V. iie]h.S., ^]3L^ H^^l^ 
eK210)7> a>o1:e. -y^^a ^^*>^ 4i:^><y ^-f<^l^, «>£^1 ^IS-Bl ^^1^ S. 

S.ZL^, ^ Sl7l ^3J-S1 wVolH H^;^1^EK230)21 ^^2). 

♦ HSzi^sV^cfl ^^tb ^^1- ^isel B€^l:iEK2lO)<>fl ^ ^<H<^> 

<52> w>Sl- ^]3.B\ H^^l^EK210)oll ^ -g^S^ SE^ ^ :^ 

^^3^l7l7l ^sfiAi^ «>olH >5d^ H^:^l^Bl(230)« ^^^<^ ^]S.^ H^^l^Bi (210)^1 

2l-*?l(GSLm)* ^7l-£|^ ^<a-ol El (210)^1 iii>i(S)<Hl ^-2- 

7> ^rf. 

<53> o]^ ^^fl^i^, «>olB H^^1^B1(230)^ ^<a-(Vth)^ ^7)1 ^o] w>^^ 

*>4. wl-o]E H^^liEK230)o1lAi ^^7]- ^oV^]^ «oM^>7lM- ^^7> ^o].^]^ ^ 

^ ^4i5l-*>7l ^«flAl^ =.o^^ ^'a-(Vth)<^l OV <ilB:><y ^o] w>^aj^>tq-. 
<54> £ 2<H1 ^7>^S7> W>olH ^5^2llol>?l til-s.^! ^l-2.e) H 
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<55> £ 3^1^ i 2<^] ^7}s]S.7} ^ ^^o\] tc|.= «>olE ^3^Eilol^ 

aVS^l ^]3.^ ^^^]^] cflt!: ^ ^^Hl7l- i^lS)<H ^icf. £ 3«fl^ oi^^V 2ti>olH^ w]-o] 

<56> £ 3^ H>olH ^ISEl lw>ol3^ DflS-Sl S^^l:±iEi (210)^1- al-olE 

H^^^lriiEl (230)1- i^t-Vcf. n^ji, oj^js.^ mttj^ wjH e1-^(BUo ^^1 BL^y), m^^ # 
S-ig ^9liGSLja), el-^(WLn) ^ n^^ m>o1h 2l-<a(BSn)"^l ^^}^ 

<57> aVi^l 7l^^ (active area)'^! l^HH H^^l^E^ (210)7> ^«J-^(x^ 

«oHi=)-^^ ^Tfl afl^5l<>| 9X^. lti>o]B ^ise) H^^I^e^ (210)5!f ^ TflolH 

°] T^^^^Cf. ^^Jl, ^1-2.51 H^^liBl(210)7> Bfll^ i^V^ofl Cfls>a^ ^^jtb «J-^(y^ U"^) 

^j-^ ^>-^^lfe w>olH ^^ H^^1^BK230)7l- afl^lsjcH ^HH ^^jeflo]^ 

o] Hl-oiE H€^1^EK230)« i^*>oi ^'^^^tq-. nslJi, Dflae:) ^ 1:^21- wVo] 

<58> Tjl^^flx-^ S. 3* %^S^>^, ^ ti>o]H tiflae] TflolH ^9l'=>] 

(230)^ 7flo]E ^^o. wj-^o.^ ^71] W>olH 5l-^(BSLn)* , 

e^-<^l(WLn)<^l cfl*>^ ^ tilH e1-<y(BL„,o ^^1 BU?) ^ 
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<59> ZL^Ji, ^^9] Dfls-e^ :e^^1>^b1(210)^ ^ ^^/^efl^^ ^^l-oi^ win 

^9liBL^0 ^^1 BLb,7)4 ^7]^o.s. <?l;i^cf. o] ^^o. o]^^ ^^o]^ ^ofl o;^^ ofl 

<60> ti>5q. ^o], ^ ^^x^c]] DflS-e) ^^]^ lW>olE Dlla.e^ H^^l:^iB=1 

^^l>:^Ei(230)7> Hfl^£l<H 9X^. ^, 1«HH Tijlael B^^l^B] ^ ^ W>o]E 

^1" «:g^ol :^<^^ oPElti. <:g^o1] ^A^Sjo^ A^^y} 2]^ <^^S\o] ^jtcf. 

<6i> ^ ^"^s] ^Al<ijloil oj^>^ Iwl-olH T^]2-e] B^^l^^E] ^ wV<^lH H^^l^Bl7> ^ 

H H^;^l>iBl(230)^ ^11^ ^^^] ^711 ^Vl: ^ ^S-^o] o;^!:^. £ 3^ ^^e> 

^. B^^1^E^(230)^ ^11^ IhHb nils. el H^^lriiE-l(210) ^^S^ ^^fl^ 

citl: ^cf. ^inv ovqe^ ai-olH ^^ B^^l^E-] (230)^ ^11^ ^l^e] H 

^^liE-1(210)l- ^5ls^>7l ^^>ol z^- H^^1^E-1(210) A>oloil ^^1*>^ 4i^> 

^ ^uzl- :^7luf o] :a.tq- 

<62> ojfif e^lojoV^^ ia>o]H H€^1^E1<^1 21 tV i^-g- -^^o] al-^^l 

^^>21 HSZL^, 4i7l ^ gi7l -^^o^ ^^^6]] :^^^^o] ^j.- av^^fl ^^]ofl w]-^;2i^> 
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^1 3.7]] ^IS^V^ ^o] 7>^^>7l T^^olcf. ^1]^ ^o] ial-o]E ^SL^ Hsa^l^t^ 

afl'is:!-^ «o^^^ ^-^^ 27M ;g-f7> ^ 5irf. 

7>^J*fli^>. £ 3* ^}o]^ H^;^l:iE-l2] ^1]^ ^■ 

^ ^^^l-Tfl ^^S:>7l ^^A^^, y5}0]^ B^^l^ElSl ^1] ^ 1}-*J=AS ^S"^*! ^ 

7]^ ^i^l ^]S.^ 5ll*5l<^>:^ #^<H1>H 1: °fl «>%^*>^1 ^1^. SEt!:, 1}-^^ w>ol 

B -Jd^ B^^1^E^S.-^E^ Z| Hqfl^liE-1^7>x]S] 7iSl7> ^^lofl t^ej-A^ ^>ol7> ^C]-. 7l 

E^ ^M7> ^^11 *>^. «><^1:B H^^l>iE^S-^E^ Z| Di]S.El H^^l:^iEi^7>;^lo^ ^> 

^17> >^5^tq-. >5l«j-o^ ^l-o]^ 2]- ji\]s.^ HSa^l^E]^ ;^<a- ^ >ifl^ ^^o^ ^].olS. ul-Efq- 

71 n^<=^], ^IS-El ^1-^1^ ^2]- ^A^oll «V^^*>^1 ^t^. 

<67> ti].o]H H^^l^E^^ ^1]^ «J-*J:ol v\]3.^ ^^^]^B]o\ ^fl^ ttj.^j:0^] ^ 

7>:^«ll:a^>. wl-olE H^^l^El^ 5fl^ ^^*>7fl ^ii«l-7l ^«flA^^ w> 
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H^^l^E-l^l ^1)^ ^oKy^ «oH^)fe -^^^^ ^7l^ ^A^^o^ ^^tt 371^ ^l^^S]^ till 
71 711 ^1=1-. 

jS.^ ^^ol ^^Jtb^l-. ^^o] ^o.^, v\]3.^ ^ o^eflol <^^ol ^V^l^V^ ig^ 

^ #7H?l7l nfl^oll. «]:£:^1 i^l2.El ^^l^l ^7^ ^1 ^Cll <Hl ^g-ofl?} ^Cf. o>^Bl , 

^^>^ ^-f^ t^>^7l-^l^ W>olE .JH^ E^^l>~ElS.-f-Ei Zl- iilla.2l H^;^l:^iE-1^7>;^lo] 7lEl7> 

^^Hl t^el-^i ^V<^l7> ^571^ o|n^. 
<69> ne^^S, ^ ^^sl ^AHHi o^tb efl<^l<^>^# <^l-g-*H ^^ H^^I^eI* ^ifl 

<70> 4^^^, £ 4a ^ £ 4bSl- £ 5a ^ £ 5b» ^2:*>o^ ^ ^^ofl n)-^ e^1o]o>-^o11 14 

2^- ^^^^ i^l-S-Bl H^^l^E-l ^ a>o]E H^^l^E-lSl ^soll tll^Vo^ ^^1^ 

7]S. tlrcl-. 

<7i> 3E. 21- 7l^tl: wl-^ ^'^l, ^S.^ H^^lr^iEl(210)^ F-N E^^^ ^ 

^^HHl ellol^V^g:^ t^l-2.el JE^^l^El (210)71- ^S.ZL^ ^/^^ iLTl aHI 
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^1-2.2^ H^^l^Ei(210)7> ±^ ^}o]B. ^-^s^>^ ^-f<^l, 

B^^liEK210)^ Tll^lH ?\]o]^ ^f^^ (stacked floating gate 

type)<^l7li4 ^in^ (Si 1 icon-Oxide-Nitride-Oxide-Silicon, SONOS)^ 
(Metal-Oxide-Nitride-Oxide-Silicon .MONOS)^'^ 9X^. 

^12 ^ £^^l5|-ol ^^>^o.^ ^ o^lcf. ol<q.^ ^e], £ 5a ^ 

£ 5b<Hl lal-S!]. ^ol, zv dVo] aif^ ^ ;^]5il*l: cf^ ^^yo:^ 

Eis] ih.^ -¥-^<^l7l nfl^<H]^ ^5}-bV^ <ao>^o.^ H^;^l^Ei^ ^^o\] ^^]^rJ^. ^ 4a, 

£ 4b, S. 5a ^ £ 5b^ £. 3^1 A-A'e|-«?1^ 7fl3^^<?l ^^iEolcf. 

£ 4a, £ 4b, £ 5a ^ 5b« %^2:*>^, H 5^^<^] £.^1^ e^^^i^-e-]^ ^]3.^ 

£ 4a, £ 4b, £ 5a ^ £ 5b<^l S.^]^ ^SL^ B^^l^El^ :^h^d^^ ^]3.^ ^^^]^ 

5|-^i-(332a) , ^12 >a:^(333)e]- ^ ^e1^b^-(334)o^ ^o] zl HSS^l^Elsl i^fl^ ^54 713^ 

ZL&lJi, xilla.sl ^^^]^B\7} B^^^l^Eio] ;g-foil^ ^E^#°i-(334)^ ^ 
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<76> 



^ ^^^^ ^ ^T^. 

£ 5a ^ £ 5b«>ll ^Jii^^i^ iifljiel ^5l-^(332b)sl zl 

H^^l^Bis] 5fl^ ^cV. 2f>^l^. ^11 <J:S|-^i-(331) , /Hl2 -arsj-ei-csss) ^ l-ej^B^^^ 

(334)^ ^11^ 7]9] ^cf. £ 5a ^ £ 5b^ ^S|-^(332b)^ ^i^^^ 

H^^l^Ei^ 7l]olH 711 olH ^51-^(336) ^ 711 olH iE:5i^(338)<^l ^f^^ 

<78> S. 4a, £ 4b, S. 5a ^ £ Sb'Hl £a1^ wVoIh ^ulellol^ wl?l^>^^ ^S.^ ^ 

^1^ ^S^^, ±7] ^ tl7l ^3)- /.]o11 zj- 4,^H1 7>5flxl^ :?ioJ-o] ^ o^l7> S l^il 7flAl5lo:| 
^1=1-. i H^-l Vgsl^ 21-^<H1 ^7l-£l^ ^U^, Vbsl^ W>olH ^^ ej-olo]] ol7> 

Sl^ V^l^ ^:i^ el-^<^l ^7>£l^ ^SJ-^, Vbi^ «m El-ololl «y7V£)^ :^<a-^ uj-El-tfl 

ZL ZLElJl Vb^ ^3 ^-a- ^ ^e1^ 7lAa:<Hl ^7l-5l^ M-Bf^Cf. 

<79> U 







Vbsl 


Vw, 


Vbi 


Vb 




6V 


6V 


5.5V 


IV 


GND 


4.7) 


6V 


6V 


-5V 




GND 


§17] 


GND 


1.8V 


2.5V afe 3.3V 


0.5V 


GND 



<80> 



^l^^-H, -£ 4a. S. 4b. £ 5a ^ S. Sb^i] ^'^S.mr ^Si^}^ ^ ^^<^1 ^tb wl*l^>^^ 
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<81> ^7.], S. 4a# ^3:^>^, 71:^(300) ^H]^ ^]S.^ B^^l^E]^ 7llo]H ^ 

^11^^ 7)^(300)3^ ;Hll <:^l^tfl ^ «^^(310a)<^l ^>^^5l<>1 SJi^l-. 

«>°]B B^^l^Bl^ ^11^^ € '^^<^1 <^>\1 vilolE^ti «1::£^1 7l^(native semiconductor 
substrate)<^l ^^^5]o] o^r^ 
<82> v\]S.^ 7llo]E ^2,°. <y:go] 7l^ol]^ ^>z/:E.3flol «:g^(322 

db:rfi/=Ell<y «^^(320 ^ 322)0] ^>^^5lo] o^cf. ^^/^eflo] <:g^(320, 322 ^ 324)^ 
«]:£^] 7]^(300)'>11 <^]» -i-o]. 1-^1-^ ^Sj^V*^ ^^^^ ^ 91^. 
<83> JE 4a ^ £. 5a<H] S.-^]^ ^£^] ol]£B] ^^]S] ^2:^ ^S] ^>i4^ ^S-H] 

^B]o] ^fl^ cg^o] ^ <^^(310a)<^] ^^^5]^ ^e], w>o]E BSfl^l^B.-]^ it]] 

€ '=g^(310a)ol o>\i ti]o]E]tf. 7]^ol] ^^^^C}^ ^o]c].. o]S!]- :^ol, h]-o]H 
H^^l^B]^ ^]]^ol vflolE]ti. 7]:^ol] ^^^*>ig, «>o]H H^^l^Bl^] ;^oJ-ol ^7]] 

%^ ^ ^Cl-. ^, ^^o] OV o]3>7l- 5l7]l ^ ^ $14. 

<84> ^E;! ^<y-o] OV o]s:]-7> S)!^, S. 2# ^2:5]-c>] 7]^^ ia>^ :^o] w]-o]E 

el-^lA-] ^^7]- ^o].;;^]^ ^7]:^ MCsubstrate effect)* «J-^]^]-7]q- 5E^ 2]:5i5l-# ^ 

$Z7] ofl&«^l, w]-o]B B^^1^B]# -i-s>o] T3l]a.s:| :e^>^]>^E]S] 4i^/=2]]ol <^^(322) 

^^s]^ ^^a-o] ^o].^]x] ^^r:]-. i^e^A-], ^^^b i^-^ ^.S.^ 9X^. 

<85> a>ig^ IE 4b ^ £ 5b<^] lEA]^ tiV£^] D]la.S] ^^]fe a>o]E ^^ H^^1^B]2] 5fl^o] 

JE^^]^B]fi1 ^H^s)- u>^7>^]S. /si]l ^ *^^(310b)o]l ^>^^s]<H 9X^. o]^^ 

£ 4a ^ £ 5a<^] -SE^]€ ^£^] «l]2-e^ ^^]-^+ ^^]^ ^o]c]-. n^B]->H . £ 4b ^ £ Sb^]] S] 
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^ aViE^l ^^1^, S. 4a S. 5a^ ^-f^^f^ ^e] , w>olH ^^ H^^l^^ ^ 

'a-'^l ^^7l n^^], aj-olH B^^l^El^ ^^^^^ ^^^o] ^o}^]^ 

7]^ jL3f7> ^^^^ ^S. ^^o] ojc^.. 

<86> ne^M-, £ 4b ^ £ Sb'Hl ^Alc.j]cfl o)2r>^^ :£ 4a ^ Sa^ll ^^1<^1^ 

zp-^o. ^|.ois^ o;^^ ;g.^ol o;^cf. -^^tb € '^^(310b)<Hl 

H -ti^ B^;^l-^iBl ^ Pflael H^;^1:±:E1* a.-^ ^^^^ ^ ^7] nfl^o]c|.. ol^q. :^o], Tflo] 

H ^Sl- ^}o]5] 7^^o] ^o]^^ c^-o^ Wj-ojE xi\]3.^ a7l7> :?i-^*>7l nfl^ol] , JL 

tiViE^l v\]3.^ «><^1H ^^2] H^^^, ±7] ^ -f-^l-o] ^;=^V7l7l<Hl <^1-g- 

7>^*l-cf. ^ ^^oil sit!: a]^^^^ ^ISe) ^^1^ <ai- iiiTl 

ttj-^o] i^o] ^^5]^ nflSEi T'V^-sl ifl^^ tHlael-g-o.^. :a.ci- ^^^Vr]-. 

<88> ^ ^tgoil ^tt ^2lBfloi>5a wl^l'i:^^ «>iE^] ofls-sl ^ -^7>^)^ 

£^ -a^ B^^i^iE]^ ^^o] v\]s.^ ^^-^jo^ ^^^4 ^^^v 7^^ 

<89> ZL^JL, ^ 9]^ Bl-olH ^sjeflol^j^ w] ^ a>£^l ^a-^jo^ cflae) ^ 

efl«^l'^l-^<^l ^^V^, «>«>1H H^^l.^E^7l- <awj-^-^^ efl<^l<^V:^:^ 1w)-o1e v\]s.^ ^^^] 
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afl^l^nf. rcj-E}A^, ^ y^x^6\] o^s^l-ig aT-s.^] u^laa] ^^1^ ^3^^]<>]^o]^^ ^ 

^^^]^ ^^Hef, ti>olB H^^^l^B-ll- -f-^H ^^tt 'y^^ :£^711 
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11 

21 
31 
41 

^ Sl^ w><^lH H^^l^Ei^ ^7l ^>51 <^^^ :e.e11^ ^^-^S. «m 
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i^i^^^ 51 

^S: ^]o]n^ 7l:^ofl wV<^lH ^ 

[^^1}- 7] 

^I6*j-<H1 9X<^^^, ^7] lw]-o]H iiflsel H^^lrr^E-l^l ^7] ^ ^^-71 ^1]^ <=g^ 
[^T^^ch 91 
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10] 

71:^21 <=m^ ^.2] ^1- Citl: ^2}- ^7]^J\■ ^ ^^-^S «> 

[^^^J- 111 

121 

[^^^J- 131 
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14] 

H7]7]- ^7] ;Hll ^^^Sl H7lJii::l- 5L7l7l- >a-7l ;^ll -a-^^ 

^ ^12 ^^-^ ^ 37] 7> ^7] 4l ^ii^n^ ^2). £:?l^lB]-ol ^^j-:^ o.^ 
^#S]ol ^tllS]ol ol^ o.^ Wl-olE ^Tijeflo]^ 

151 

^n^^ «HH DllS-B] i^s^>^ H>olH ^3il511ol>g ^j^^^^^ ^£^1 v\]3.^ ^^lofl 

161 

^Il5«d-<^1 ^71 ti>£^l nilael 

^1-71 iw>oiE Diise^ H^^lcfiE] JE.5ll«y ;5i7l^-2-S. <a^3£)c>1 cf^ 
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^V7l iw>olH H^^l^E] Tjiole ^^o] <^:g^o] oj,^ t^^s] e)- 

[^^^J- 17] 
[^^^1- 181 

^116*J-«^1 ^y] € ^'^l ^^^sl 

[^^^1- 191 

^lie^Hl $i<H>H, ^7] ^-i- ^^si i-^#oi ^^^^ ^ c^^oi] ^ 

^^£1<H '^Jl, ^7] l^-i^^l <^«-^ vflolElti. tiVs^l 7l^oll ^ 
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201 



21] 
221 

°ll-S-el ^^1. 

[^^^^ 231 

^115^<^1 ^<H>H, ^7] n)lS.El ^^^sr>^ ^]S.^ H^^l^ 

^^^-^^ ajri^l ^^1. 
l^^^^ 241 

^115*J-«H1 ^ol>^i, ^j-7l ti>olE H^^l^^^Ei^ ^11^ '^^sl ^7] itiVojE 13112. 

si :^Sfl^]:^El ^Zl-o] ^1)^ c^^o^ ^ l^d- C-l ^ ^^^S. ^1-^ ti>olE ^31 
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25] 

711 olB^ B€^l:iBiol O.^ H>olH ^sElefloi^g «>£^1 

alls. el ^s-^i. 

26] 

^115%H1 ^^^i, ^1-71 iHl-ois Diis.5:i s^^l^E^i- zl-z]-^ Dils.21 H^;^l>i 

oflS.Hl H^;^1>iEi^ *m «HH ^5il5llol>5l ^1?!^^^ ^£^^11 

D11S.E1 ^^1. 
l^^^^ 27] 

^126*J-'^1 ^7l Dllsel ^^y(\^B\o\ TilolH ^^1-^, -^'at!: ^■ 

^ 71-^1^ >lll -ilrsl-Bl-, ^21-^1-, 75112 ^s^n ^ S^^mol ^^>;3l ^#sl<H ^^l^l^H 

^^1-^^ wV^^lB -2-31 ell <^1^ wl?1^^^^ ^£^1 ^1-2- el ^J-^1 . 
[^^^IJ- 28] 

^126*J-<^1 9X'^^^, ^7l iLi^iii^ oflS-el H^^^liEi^ TflolE ^2:1-^, ;^ll -y-sl- 

^1-, 3.71 7> ^7l ^S^^St\ 3.71 ^4 3.7]7} ^7] ^ 

^ ^12 ^^51- ^ ^o] 3^7] 7]. .^V7] A]-5|.n^o) 3£:^^lnVol ^^>^ O.^ 

^#51^ ^wlsl<>l ^^^^ srl-^ «1-'^1H -2.31 ell ol^ al*l^^^ ^^^] ^]3.^ ^>^1 
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